In this work, we report the enhanced stability of induced synchronization ob- 
INTRODUCTION
Synchronization is the dynamical process observed in weakly coupled chaotic systems [1, 2] . The phenomenon of chaos synchronization has been studied extensively in a variety of dynamical systems for a better understanding on its emergence and existence [3, 4, 5, 6, 7] . The synchronization of two identi- attractor can effectively mask a large input signal in circuits [8, 9] . Obtaining a [10] .
Hence, the MSF of the coupled systems has been expected to be in the negative value regions for higher coupling strengths. The method of transient uncoupling induced synchronization was introduced by Schroder et al. [11] and proved to be an efficient method to enhance the stability of stable synchronized states in 20 unidirectionally coupled chaotic systems [12] . Enhancing the stability of synchronized states in coupled chaotic systems becomes necessary in understanding the collective dynamics of these systems in networks [13] . However, only very few research work has been published in this thrust research area. In this paper we present the enhanced stable induced synchronization states observed 25 through transient uncoupling in some prominent chaotic systems. This paper has been divided into two sections. In Section 2 the method of transient uncoupling is discussed in brief and in Section 3, the enhancement of synchronization observed in coupled chaotic systems with attractors of different symmetry has been presented. 30 
Transient Uncoupling
In this section, we present the fundamental equations related to the Master Stability Function (MSF) and the method of transient uncoupling. The systems under consideration are unidirectionally coupled and hence the dynamics of the drive system is not affected with the change in the coupling parameter.
When the drive and response systems are uncoupled, the isolated drive system is described byẋ
where, x is a d-dimensional vector and F(x) is the velocity field. On introducing the concept of transient uncoupling, the response/driven system can be written
where G is an N × N matrix of coupling coefficients, E is an n × n matrix containing the information of the variables coupled and χ A represents the transient uncoupling factor given as
where, A is a region of phase space of the response system such that A ⊆ R d in which the response system is controlled by the drive and the coupling is active.
Hence, the coupling between the two systems is active only when A is a subset of the phase space R d of the response system and the coupling becomes normal
The subset A has been obtained by clipping a fraction of the phase space of the response system along a particular direction of the state variables given as
where x 2 * is a suitable point considered along the coordinate axis of the state variable x. The variational equation of Eq. (2) is given by,
where I N is an N × N identity matrix, DF is the Jacobian of the uncoupled system and ⊗ represents the inner or Kronecker product. Hence, the coupling between the state variables is effective only on the existence of the response system within the clipped region. On diagonalization of the matrix G, Eq. 5
can be written as,ξ
where δ = χ A and γ k are the eigenvalues of G with k = 0 or 1. In general, the quantity δγ k are generally complex numbers which can be written in the form
Hence, the general dynamical sytem iṡ
The largest lyapunov exponent λ ⊥ max of the generic variational equation in the transverse direction given by Eq. 7 depending on α and β values, is the master stability function [10, 14] . The typical forms of the coupling matrix G and E are given as
Results and Discussion
In this section we present the synchronization dynamics observed through transient uncoupling in different chaotic systems. The unidirectionally coupled
Chua's circuit systems is studied for the synchronization of identical chaotic 35 attractors having two different symmetry followed by a study of the coupled
Rossler systems.
Chua's circuit system
In this section we discuss the effect of transient uncoupling induced synchronization observed in a third-order, autonomous system namely, the Chua's 40 circuit system. The Chua's circuit has been identified as the first electronic circuit system to exhibit chaotic behavior in its dynamics [15, 16, 17] . The normalized state equations of the unidirectionally coupled system under coupling of the z-variables subjected to transient uncoupling can be written aṡ
where f (x 1 ), f (x 2 ) represent the three-segmented piecewise-linear function of the drive and driven systems given as
where the state variables x 1 , y 1 , z 1 and x 2 , y 2 , z 2 corresponds to the drive and to that of a lesser symmetry one shown in Fig. 2(d) . Hence, a greater symmetry of the chaotic attractor enhances stable synchronization of the coupled systems over a broader region of clipping fraction. 
Rossler system
The dynamical equations of unidirectionally coupled Rossler systems [18] subjected to transient uncoupling can be written aṡ
where the state variables x 1 , y 1 , z 1 and x 2 , y 2 , z 2 corresponds to the drive and of the coupled Rossler systems under normal coupling is as shown in Fig. 5(a) . 
Conclusion
In this paper we have presented the stability of the induced synchronized 
